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Machine mends stockings. Prom-koop. no.6:11 Je '57, (MLRA 16:7} 
(Sewing machines) 
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.-tekhn.obr. 19 no.1115-6 N '62. 
Urgent problems. Prof (MERA 1622) 
1. Zamestitel’ nachal'nika Severo-Kazakhstanskogo oblastnogo 
upravleniya professional 'no-tekhnicheskogo obrazovaniya. 
(North Kazakhstan Province--Farm mechanization— 
Study and teaching 
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SKORIK, A.D., inzh,-inspektor; KANDAKOV, V.; SLYUNCHENKO, M.D., inzh.; 
SEDNEV, A.I., inzh. po tekhnike bezopasnosti (Nebit-Dag, 
Turkmenskaya SSR); SHCHERBAKOV, S., inzh.; RUDAKOV, N.A. 


Readers! letters, Bezop. truda v prom. 8 no,11:53-54 N '64,. 
(MIRA 18:2) 
1, Upravleniye Sredne-Volzhskogo okruga Gosudarstvennogo komiteta 
pri Sovete Ministrov RSFSR po nadzoru 2a bezopasnym vedeniyem . 
rabot v promyshlennosti i gornom nadzoru (for Skorik), 
2. Glavnyy mekhanik zavode Yacheistykh betonov, Tatarskaya ASSR 
(for Kandakov). 3. Nachal'nik proyektno-konstruktorskogo byuro 
tresta Novovolynskugol' (for Slyunchenko), 4. Upravleniye 
1'vovskogo okruga Gosudarstvennogo komiteta pri Sovete Ministrov 
UkrSSR po nadzoru za bezopasnym vedeniyem rabot v promyshlennosti 
4 gornomu nadzoru (for Shcherbakov)., 5. Amakinskaya ekspeditsiya 
Yakutskogo geologicheskogo upravieniya (for Rudakov). 
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RUDAKOV, Ne Ae ee Tech Sci -- (diss) “Study of the beater-drum threshing of @ a: 
cobs hip, aes grain-oémbine harvesting of corn.” Mos, 1959, 18 pp 
(All-Union Order of Lenin MJ Acad Agr Sci im V. I. Lmin.e All-Union Sei Res 


Inst of Mechanization of Agr VIM). (KL,50-59, 127) 


~A2- 


AP SPURTE THERES 
SRL A EPR AERO ST 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910012-4" 


egy 


"APPROVED FOR RELEASE: 06/20/2000 


‘5 


AKHMETOV, M.M., kand. tekhn. nauk; ANOSHKIN, V.V., gornyy inzh.; 
DROZDOVSKIY, N.N., gornyy inzh.; SHAMSUTDINOV, R.N., gornyy inzh.; 
RUDAKOY,.N.P.s BOrnyY teknnik; KNYAZEV, V.L., tekhnik 


Results of testing electric detonators with a delay interval of 
15 msec. Gor. z2hur. no. 5238-39 My '65. 
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institut tsvetnykh metallov (for all except Knyazev). 2. Lenino- 
gorskiy polimetallicheskly kombinat (for Knyazev).- ; 
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RUDAKOV, Ne I. Cand Tech Sci -- (diss) 


study of the process of supercharging in quick 


Mos, 1958. 9 pp (Hin of Higher Edusstion USSRe 


"Theoretical and experimental 
t 
-passage piston compressors. 


Mos Higher Tech School im 


1. E. Baunan MYTU), 110 copies (KL, 15-58, 97) 
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HUDAKOV, N.I.; ZAV'YALOV, S.H., tokhn, red. 
ence PIER OT: * . “ es 


[Theoretical and experjmental investigation of the compressing 

process in high-speed reciprocating comoressore]. Teorat icheskoe 

{ eksperinantal' noe issledovanie orotsessa nagnetaniia v 

bystrokhednom porshnevom kompressore. Moskva, 1957. 117 De’ (Moscow. — 

Nauchno~issledovatel'skaia laboratoriia dvigatelet, kas f “no. 5). 
: (Air compressors ) MIRA 1:7) 
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; oj -- (diss) "Application 
RUDALOV, NePes Cand Bio Sci (dis ») a | 
of radioisotones far the study of. absorption ™ 
“and {rivestigation of certain mineral ions in fish and 


their marking." Len 1958; 15 pp. (AL1-Union Sci Rés 


rag Lake and River Nisheries) 150 copies 


(kbs 39-58, 108) 
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“AUTHOR: — Rudakov, 8. Pe SOV/20-120-3-62/67 
Accumulation and Losses cf Calcium by Carp Fingerlings, 
Depending on the Concentration of Calcium Compounds in 
tne Surrounding Mediun (Nakepieniye i poteri kel’ tslya 
segoletkan! kaxspa vy zavisimesti ot kontsentratsii 

i’ tsiyevykn soyedineniy v okruzhayushchey srede) 


PERIODICAL: Dekiady Akademii nauk SSSR, 1958, Vol. 120, Hr 3, 
PR. 641-664 (USSR; 


ABSTRACT. As known, fishes ar= able to assimilate mineral substances 
not only from nutrition but also from the surrounding 
medium immediately (references 1°~ 5). The marking with 
radisactive isotopes has proved this possibility for 
talcium and phosphorus (references 6 - 9). Phe quantitative 
part. cf the problez: however, remains little researched. 
This zsters to the relationship between the absorpticn 
ef these substances and their concentration in the 

waler-medium, Fur his investigations the author used Ca? , 
; the fieh were hybrids of the carp with the cyprinus varpio 
Card 1/4 L. They were divided Into two groups, one of them was bred 
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Accumulation and Leases of Caicium by Carp S0%0~120-3-62/67 
Fingerlings, Depending sn the Cencentration cf 
Galcium Compounds in the Surrounding Medium 


Card 2/4 


in water with a high (60 ~ 70 mg/liter) calcium content, 
the other one, however, in calcium-poor water (5 ~ 7 
mg/liter). According tc this, the calcium content in 

the ash of the firs group amounted to 29.12 % (not 
decalcined fish) and 18,7 % in the. second group 
(decsalcined fish). For tne investigation of the calcium 
abserption the fish were put into solutions of mixtures 

of radioactive and normal calcium where they were kept 

for 6 hours. It was proved that the fish absorb the . 
higher percentage cf calcium from diluted solutions than 
from.concentrated solutions, Decalcined fish accumulate 
totai salcium 1,2 - 1.5 times more intensively than the 
others (figure 1}. The accumulation curve of calcium is 
similar to the adsorption-isotherm. In the second 
experimental series the losses of calcium after the 
transference cf the fish into non-radioactive water were 
determined, After having teen in radioactive water for seven 
hours they were kept in non-radioactive water for 24 hours. 
The calcium concentration amounted to 10, 40 and 100,06 
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ASSOCIATION: 


PRESENTED : 


SUBMITTED: 


cyfiiter. The highest tesses of radicsetive calcium — 
eccur in sclubiona with a minimun content of calcium. 
An inverge tnberrelatienship ts proved for. the logsas 


‘of total calcium. In Zeeuicinsl fish the losses of 


radleactive and total ca:cium were considerably higher : 
than-in the others (figure 2). There are 2 figures and 
1é referenses; 70 of which are Soviet. 


Vassoyuznyy naucshne-~Lasledovatel’ akiy institut ozernogo 
tL reshrege zytnogs khozyarstra {Ali-Union Seientifie — 


Research Ingtitute for Leake sad River Pisneries) 


by Ye. N. Pavyiovakiy, Memter, Academy of 
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Calcium Compounds in the Surrounding Medium 


1. Garp-~Physiology 2. Calecium--Absorption 3. Carp--Absorptive properties 
4. Calcium isotopes. (Radioactive)~-Applications 
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AUTHOR: Shurtyans I. M3 Ryabovay zB tat 5: ‘Rudakovs Ne. 


| TITLE: Peculiarities of the dprects: of ‘neutron ‘ond x-r0y, Pedi stion. on 


topoietic and cardiovascular systems 


‘SOURCE: An Ukrs SR. Institut- ‘fiziologii.- “Biologicheskaye: dayatwty neytronr 


ee Sates effect of. neutron padiation) » Kiev, ‘Naukova dumka, 
a0ete a Reger ay: Sige noe 


“POPIC TAGS: 


system, hematopoiesis, rat. 


doses on bhe hematopoietic anc cardiovascular. systems. of 200 rats were s 

200 rats weighed an average of 1h0 g. Irradiation took ‘place’ in the’ horizon 
cheaunel of a nuclear reactor. In the first series. of tests, rats were exposed te : 
ho0-rad doses (reactor power, 4.0 Mw) of fast neutrons and 600-r doses of x-rays. | 
with a radiation duration of 23. 6 min. In the second series, animais “were irradiate 
with a fast neutron dose of 175 rad (reactor power, 8 Mw)» in the third series ,: 


with 200 rad ae me = in the fourth series, ' ; .. The. morphological.” c 
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te of. “peripheral. ‘plod; : cy 
studied 3.times. before. and 4, 8 
Some ‘results of the tests are ‘given ‘i 
concluded that fast neutrons differed: from x-re 
evoking more severe changes in the content of. the. blood - Pett cneorta. ‘content, 
eral leukocyte quantity, absolute number of” lymphocytes and neutrophiles, . vand.. ‘th 
bocyte quantity). Recovery from the effects of neutrons took longer than rec "s 
from x-rays. The blood indices of irradiatedanimals ‘had not - normalized even after 
amonth. Erythrocyte stability.was more. sharply: lowered, equilibrium processes- 
were more noticeably altered, and qualitative changes in erythropoiesis were. reat 
as a result of neutron irradiation. Finally, fast neutrons not: only evoked. 
trophic changes in the cardiovascular system as did x-rays, but produced injuries. 
to cardiac muscle. Orig. art+: has: 3 tables and 3 Figures. “tans (ep). 


‘ASSOCIATION: ~ ‘Institut: fixiolegtt 3 Anén 
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SOURCE:. “aN UkrSsR. Institut flniologli. ,Blclogicheskoye deystviye ns ey ronnogo 
tzlucheniva: (Biologicals effect "OF nett padi: 7 ; 


Jorre Tacs: gel, dosineter, vadiation ‘dosinetry- 


if ABSTRACT: Gel dog instars” are- noes “considerable! interest- to: radiobt6 

of their tissue’ equivalence, ~ ‘The “author has © ‘studied the’ ‘preparation’ ‘and testi 
- initrate gel dosimeters in a mixed: gamma-neutron ‘field from.a nuclear: reactor-with © 
|radiation dosages from 100 to 1000 rads. The- dosimeters were prepared. from nitra 
of sodium, potassium and. ammonium-in- distilled water and either: gelatin’ or agar. agar! 
plus glucose and alkali and were able to measure combined. gamma-neutron’ radiation 
only (not either one separately), The same gel preparations were used to prepare, a0 
iphantoms: for study of spatial distribution of. radiation. Nitrate gel dosimetry. is’) 
based on the conversion of nitrate into nitrite in‘a. water. containing mixture. : 
dosimeters have a Peher vate oF nitrate, ce ve 
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-|preparation: of the dosimeters. and_ astcne! is’  peseatet 
experiments with various nitrate’salts concentrations: anid: ‘different: radiation 
dosages are discussed in detail. Orig. art. has: 3 tables. _ : 
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EUAN, Ne Ye. (Per'm) 


; . Vod. i san..tekh. 
Protective ejection device of a new design. V (MIRA UA: 4). 


(Boilers—Safety appliances) 


no. 4338-39 Ap '6l. 
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‘USSR/Plant Disease. Diseases of Cultivated Plants 2-3 
Abs Jour : Zhur-Biol., Ne 8, 1958, 34.963 

Author : Rudakov O. 
Inst : Kot. given .- 

. Title : Grey Rot of Hemp and its Control (Seraya gnil' 


kenifna i mery bor'by s ney). 


. Orig Pub’ «+ -5. ‘kh. Kirgizii, 1956, No 12, 17-21 


Abstract : Tne symptoms of the disaase, its ohysiclosical 
, effect on the plant, the experiments in which the 

arrest of growth and the small accumulation of fi- 
ber in the sick plants are described. The greatest 
affectiveness in the control of the disease is 
‘achieved by the application of tetramethylthiuran 
disulfide. The svraying is conducted with a 5% 
suspension at an expenditure of 250 liters per 
hectare. Tht sorm of expenditure of the vreparation 
when used as 2 dust is 10kg/hectare. 
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USSR/PLant Diseases - Diseases of Cultivated VLantu. 


Abs Jour : Ref Zhur - Blol., No 8, 1958, 31968 


Author : .. Rudakov > Oc 
Inst. - ase eae 
Title : Gray Putrefaction of the Gamo Hemp and Means to Fight It. 


‘Orig Pub : S. kh. Kirgisii, 1956, No 12, 17-21. 


Abstract : Described cre the symptoms of the disease, physiological 
effects on the plants, and expeviments showing the de- 
crease of growth and insufficient filament accumulation 
in the diseased plants. Optimal effects in the fignt 
against the disease arc obtained by using tetramethylthiu- 
ranatesulfide. Sprinkling is done with a 5% suspension, 
ealculating 250 liters per hectare, or 2.5% for 500 li- 
ter per hectare. Amounts of the preperation to be used 
in dusting : 10 kg per hectavc. -~ Glushenkova 
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KYDYNOV, M., nauchnyy sotrudnik; BATYRCHAYEV, 1.3; LOPINA-SHENDRIK, H.D.; 
KSLBAYEV, A.; IMANAKUNOY, B.; SULAYMANKULOV, K., kand.khim.nauk; 
DUYSHENALIYEVA, Ne; AKBAYEV, Av; KAZIYEV, Ke; GOLOVIN, F.1.; 
BAKASOVA, Z.; KOVALENOK, Z.P.; SHELUKHINA, N.P.; BUGUBAYEY, A.B., 
starshiy prepodavatel'; BAYBULATOV, B.B., mladshiy nauchnyy 
sotrudnik; FILIPPOV, N.A., mladshiy nauchnyy sotrudnik; MAMBETA- 
KUNOV, T., aspirant; IMANKEULOV, A., aspirant; TURMAMBETOV, S.,; 
mladshiy nauchnyy sotrudnik; MUKHAMEDZIYEV, M.M., nauchnyy sotrudnik; 
KONURBAYEV, A.O.; PAK, L.V.; RUDAKOV, 0.1, ;, TOKTOSUNOV, As; 
KULAKOVA, R.I.; ASHIRAKHMANOV, Sh., aspirant; ALYSHBAYEV, B.; 
SULTANALIYEV, A.; AKHMBTOV, K.; POLONOVA, A.P.; NIKITINSKIY, Yu.I.; 
SHAMBETOV, S.Sh.; DZHUMBAYEV, B.0., nauchnyy sotrudnik; DRUZHININ, 
I.G., red.; ANOKHINA, M.G., tekhn.red. : : 


(Papers by junior scientists of the Academy of Sciences of the 

Kirghiz 5.5.R.] Trudy molodykh nauchnykh rabotnikov AN Kirgtzskot 

ssa. Frunze, 1958. 411 p. (MIRA 12:3) 
(Continued on next card) 
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KYDYNOV, M.--~(continued) Card 2. 
Ll, Akademiya nauk Kirgizskoy SSR, Frunze. 2, Institut khimii AN. 
Kirg.SSR (for Kydynov). 3. Kirgizskiy gosudaretvennyy universitet 
(for Bugubsyev). 4. Institut geologii AN Kirg.SSR (for Baybulatov). 
5, Institut vodnogo khozyaystva i energetiki AN Kirg.SSR (for 
Filippev). 6, Otdel fiziki i matenmstiki AN Kirg.SSR (for Mambetakunov, 
Imankulev). 7. Institut zoologii i parazitologii AN Kirg.SSR (for 
Tyrmambetov).. 8. Kirgizskiy meditsinskiy institut (for Mukhanedziyev).- 
9, Otdel pochvovedeniya AN Kirg.S52 ( Ashirakhmanov). 19. Institut 
betaniki AN Kirg.SSR (for Alyshbayev, Sultanaliyev, Akhmetov, Polonova, 
Nikitinskiy). 11. Institut istorii AN Kirg.SSR (for Dzhumbayev). 

(Seience-~Collections) 
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RUDAKOV, 0.1. 


Some mycoses of insects in Kirghizistan, Trudy Inst.zool.i paraz. 
- AN Kir. SSR no.7:263-275 ‘59. (MIRA 13:4) 
(Kirghizistan--Fungi, Pathogenic) (Insects--Diseases and pes ts) 
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; ABSTRACT: This Author Certificate presents a waveguide device for concentrating an 
SHF electric field in a piezoelectric sample. To achieve a Strong field within the - 
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Fig. I. Waveguide device | 
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stub; 3 - flat Capacitor; 4 ~ central conductor: | 
of the coaxial stub; 5 ~ spark gap; 6 ~ ceramic j 
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; sample,a coaxial stub (see Fig. 1), connected to the broad side of a rectangular wave=. 
guide, has a broken center conductor that forms 4 spark gap within the. waveguide; pe 

1 the broken ends of the center conductor are joined together with a ceramic rod. A 
piezoelectric sample -is placed between a flat capacitor formed by the center conductor 
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ABSTRACT: Results of an experimental study of non-specular 
reflection of sound by thin finite rods in water are repor- 
3ed Tis rods were made of aluminium steel and brass, A 
¥ gon is made between the experimental data and the 
iven in Ref.l. It is shorm that 
specular reflection of sound by such rods is due to. 
1 and bending vibrations of rods, and the ex- 
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Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 2103 


Author : Lyamshev. L.M., Rudakov, S.N. 
Inst . + Acoustics Inst., Acad “6 neces USSR 
Title -: Reflection of Sound by Thick Bounded Plates in Liquid 


Orig Pub : Akust. Zh., 1956, 2, No 2, 228-230 


Abstract : Report om an investigation of the reflection of sound from thick bounded 
brass, steel and aluminum plates in water, in a direction opposite to that 
of the incident wave. Non-mirrorlike reflections were observed in directions 
that do not agree with those of previously-known reflections. By "non-mir- 
rorlike reflections" are meant strong anomalous sound scattering in a direc-. 
tion opposite that of the incident-waves (cf, for example, Ref. Zhur. Fiz. 
1956, 26537, for details). 

It was established that the non-mirrorlike reflection of sound is observed 
every time that the phase velocity of the incident sound wave in the liquid — 
along the plate becomes equal to the velocity of one of the normal waves in 
the plate (in the elastic layer). 
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SUBJECT ussR / PEYSICS CARD 1 / 2 Pa - 1477 
AUTEOR LIAMSEV,L.U., RUDAKOV,S.4. 
TITLE The Reflection of Sound by a Thin Rod in Water. 


PERIODICAL’ Dokl.akad:Wauk, 110, fase. 1,-48-51 (1996) 
Issued:. 11 / 1956 reviewed: 11 f/f +956 


In the case of some angles of incidence a strong reflection in the opposite 
direction of incidence of the wave is observed ("non-mirrorlike reflection"). 
The assumption that this reflection is caused by diffraction- and longitudinal 
waves in the rod was confirmed by experiments. , 
Phe device used for the examination of this reflection consisted of a trough 
with sound-absorbing walls which was filled with water, a generator for ultra- 
gonic impulses, a quartz vibrator, a reception amplifier, and an impulse 
oscilloscope, The duration of impulse amounted to 30 # sec and the repetition 
frequency of the impulses was 50 c. The rods had a thickness of less than 1 mm 
and were 20 mm long, the distance between them and the vibrator was rv.150 cm. 
Tye angle of retation was measured with an accuracy of 0,2° and the relative 
error when meesuring the amplitude of the reflected wave does not exceed 10%. — 


The polar. diagrams of the reflection of some copper-, aluminium-, and steel 
‘rods are shown in diagrams. The angles of non-mirrorlike reflection correspond- 
ing to rods of different materials are given. In the case of brass rods of 

0,39 am. thickness such a reflection. does not occur. 

Next, the problem of the scattering of a plane sound wave by a thin red sub- 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910012-4" 


APPROVED FOR RETESSE: we) c0rzoe CEA RBE SO: 00513R001445910012-4 


Jbe FER SIg! PU Be int wee SE ER EL Le EAE ie ges UE BS 22 Lay ESE. SXIReorH 


Dokl.Akad.Nauk, 110. fasc.1, 48-51 (1956) CARD 2 / 2 PA - 1477 


herged in a liquid is investigated in consideration of the shearing oscillations 
and longitudinal oscillations of the rod. The corresponding differential 
equation is given. Non-mirrorlike reflection occurs at the critical angle of 
sina = e/c . Non-mirrorlike reflection by infinitely long rods is due to the 
effect produced by free longitudinal waves (or shearing waves) which are re- 
flected by the boundaries of the rod. If the above mentioned condition is satis- 
fied, spatial resonance occurs if the amplitude of the longitudinal or shesring 
oscillations excited by the exterior field of sound increases considerably. In 
the case of an infinitely long rod and spatial resonance the amplitude of the 
scattered field can be considerably higher than the scattering amplitude in the 
case of a vertical incidence of a plane sound wave. 

Losses in the interior of the material of the rod exercise an important influence 
on the scattering of sound in. the case of sufficiently thin rods. The sharp de~. 
crease of the amplitude of non-mirrorlike reflection due to longitudinal waves 
is, in the case of steel rods, connected with the nonstationarity of the 
oscillations of the rod. 


_ INSTITUTION: Institute for Acoustics of the Academy of Science in the USSR. 
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1. . Akusticheskiy institut AN SSSR, Moskva. 
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1. Starshiy zootekhnik Donetskoy goskonyushni, 
(Artificial insemination) 
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ROCHEV, N.N., glav. red.; VAVILOV, P.P., rede; VERTEL’, E.I., red.; GORELIK, 
A.I., rede; GUZMAN, I.S., redo; KUZNETSOV, G.N., redo; MEDVEDEV, G.A., 
red.; MODYANOV, Ya.V., red.; PANTELEYEVA, A.A., redo; POLYAKOV, V.V., 
reds; POFOV, S.A., red.; FOPOVA, S.M., red.; RAYEVSKIY, S.S., red.3 RU-_ 
DAKOV,.-S.Ve, red.3,SXUTKIN, A.F., redo; USOV, A.I., red.; USTINGVA, I.K., 
“yeds} SHKIL', P.T., red.; CHEBYKIN, N.P., red.3 MEZENTSEV, S.A., red.; © 
MOROZOV, V.S., red.; OPLESNIN, I,1., tekhn. red. 


[Forty years of the Komi A.S.S.R., 1921-1961; studies on the cultural 

and economic development of the Komi Republic]40 let Komi ASSR, 1921- 
1961; ocherki o razvitii ekonomiki i kul'tury Komi Respubliki. Syktyvkar, 

Komi knizhnoe izd-vo, 1961. 154 po (MIRA 14:11) © 
(Komi A.S.S.R.---Economic conditions) (Komi A.S.S.R.—-Culture) 
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AUTHORS : “Gringauz, K» Ie, Rudakov; Vo. Ao 
TITLE: ; Measurement or ¥iectron Concentration in the Ionosphere 


According to the Rotation of the Polarization Plane of Radio 
Waves Emitted by Rockets 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 6, 
ppe 1311 - 1313 . 


TEXT; In the present paper he results of measurements are given, which 

were obtained by means of ageophysical rocket of the AS USSR on ae 

er August 27, 1958 reaching an altitude of more than 450 km. The rocket was 
stabilized in the three directions of rotation. Formula (1) describes the 
rotation of the polarization plane of the radio wave during its propaga~ 
‘tion in the terrestrial magnetic field. Formula (2) is developed, which 
permits determination of the electron concentration in the ionosphere in 
the case of a vertical, free, completely stabilized flight of the rocket. 
Details of the antenna construction are discussed; 24,. 48, and 444 Mc/s. 


were transmitted. Fig> 4 shows cscillograms of the signal levels of eeu). 
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Ionosphere According to the Rotation of the BO14/BO007 ; 


Polarization Plane of Radio Waves Emitted by Rockets 

three wavelengths as examples. Fig. 2 shows the electron concentration 
calculated along with the recording of the rotation of the polarization 
plane of the 48-Mc/s wave from formula (2). The differences between the 
result obtained here and that of an experiment carried out on February 21,5 
1958 are discussed. There are 2 figures and 2 Soviet references. 
PRESENTED: March 14, 1960, by A. N. Shchukin, Academician 


SUBMITTED: March 9, 1960 


Card 2/2 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910012-4" 


E: 06/2 
Shae 


ake 


"APPROVED FOR RELEAS 


io, EG 


0/2000 CIA-RDP86-00513R001445910012-4 


be MOOT Tegel STS ALIN R A Fea ETE Se SS ies Re eee 


rs ET CREWETE EIS 


igo 8/560/61/000/006/003/010 
-3,2./0 0 £032/E114 
' AUTHORS: Gringauz, K,I., Rudakov, V.A., and Kaporskiy, A.V. 


TITLE: Apparatus for roéket measurements of free electron 
concentration in the ionosphere 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli. 
No. 6. Moscow, 1961. pp. 33-47 


TEXT} The present paper gives a brief description of the 

radio apparatus which is being used to study the electron 
concentration as a function of height in the ionosphere. The 
apparatus is designed so that it can be mounted ona vertically 
launched geophysical rocket of the Academy of Sciences USSR 

(K,I. Gringauz. Dokl. AN SSSR V.120, 1234, 1958; Sb."Iskusstvennyye © 
sputniki Zemli" No.1, izd-vo AN SSSR, 1958, p.62, Ref.13 
K.I. Gringauz, V.A. Rudakov, Dokl. AN SSSR, V.132, 1311, 1960, 
Ref.,2). The apparatus incorporates radio transmitters and trans- 
mitting antennas set up on the rocket, receiving antennas on the 
earth's surface, receiver-phasometric devices, and recording and 
auxiliary apparatus, The method of measurement, the choice of the 

- frequencies and the results which have been obtained are reported 
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by the present authors in Ref.4 (page 48 of the present issue). 
The experiment consists in the determination of the phase difference 
between the signal transmitted from the rocket and detected at two 
different points on the earth's surface, The phase differences 
occurs because of the dispersion of radio waves in the ionosphere. 
Between 1954 and 1958 the frequencies employed were f, = 144 Mc/s 
and f5 = 48 Mc/s. Since 1958 a further frequency f3 = 24 Mc/s 
has been used. The phase difference between vibrations of 
differing frequency is defined as Ay = $1 ~ PPas where f) = pfg 
and p <1, i.e. the phase difference reduced to the higher 
frequency. The average electron concentration Ne can then be 


calculated from: 
n= pA P_ slackron-em'? (1) 

: 270 Ah 
wheret A@ is the phase difference corresponding to an altitude 
change of Ah (the phase difference is in radians and the altitude 
change in meters). The coefficient k + was 2.25 x 10/ for the 
frequencies fj,9 and 0.515 x 1o? for £1,3- The recorded signals 
can be used to measure the rotation of the plane of polarization of 
the received radio waves. With a completely stabilized rocket the 
“Card 2/ 8: : 


5 aS ee 
32.5 SSMS SESE SLRs Rpg ee aan Ne ae Moe Pt 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001445910012-4" 


2pRPROVED ECR RETEASE: i ee SIA RDF SC: 00513R001445910012-4 


“aR E Fierce St Sit a Se Sl bet eat re Con ccs reried ie 8 Gre? tote PRS PAST EUERES S7UNE 2S 


25985 
Ete S/560/61/000/006/003/010 
Apparatus for rocket measurements ... £032/E114 


radiation of the plane of polarization is due only to the Faraday 
effect. The electron concentration can then be determined from: 


n =M ao eS Siscirodscn— ~ (2) 
/ e 2¢Hp_ Ah ae 
where: © is the rotation of the plane of polarization; Hp is the 
vertical component of the geomagnetic field in oersted; Ah is the’ 


path (in km) traversed by the rocket while the plane of polarization 
is rotated through 0;, M isa constant whose value for f1,9,3 
was 56 x 106, 6.2 x 106 and 1. 55 x 10° respectively. In all' 

these measurements it is necessary to know the coordinates of the 
rocket as functions of time, and hence the recording of the phase 
and amplitude of the signals must be accompanied by the recording 
of the time, The apparatus employed in these measurements was 
developed during 1954-1958 and the present paper describes its 
latest form. The transmitters mounted on the rocket produce 
coherent vibrations on the three frequencies £1, fo and f3.. There 
is a separate output for each frequency with a symmetric load of 
100 ohm. The power at the outputs is 15, 8 and 3 watt meapectively: 
A block diagram of the transmitting system is shown in Fig.l. 
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The coherence of the oscillations is ensured because they are 
obtained as a result of successive multiplications of the frequency 
of the common master oscillator. ‘The master oscillator is quartz- 
stabilized and is placed in a thermostat. The HT supplies are 
fully transistorized. The transmitting antennas are in the form 
of symmetric linear vibrators set up in the upper part of the 
rocket, The frequencies f£; and f5 are radiated from a common 
antenna while a separate vibrator is employed for f£3. The 
apparatus on the earth's surface is designed to perform the 
following functions: a) measure the phase difference between f) 


and f9, and f, and f3; b) measure the amplitude of the high- 
frequency waves at the inputs of the receivers (a minimum of five 
microvolts is required); ec) record on a 35 mm film the two phase ~ 


differences, the corresponding amplitudes and suitably scaled time 
markers, The three frequencies are received by separate antennas, 
Two photographs are included which show the appearance of the 
‘antennas. The receiving apparatus has the form of a three-channel 
superheterodyne device capable of carrying out the simultaneous 
detection and measurement of the phase differences. In each 
channel there is double frequency conversion which is carried out 
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with the aid of suitable mixers. The signals at the output of the ,— 
three channels have the same frequency ey The working - go) es 
bandwidth of the three channels fj,,f2 and fz is 40, 25 and 15 ke/s. ° 
The signals are recorded.on a 35 mm film using two methods. The = :) 
First method makes use of loop oscillograph Mflo -2 (MPO-2) which 
-shows the interference-frequency current and also the currents which 
depend on the voltages at the input to the receiving device. The 
speed of the film is 100 mm/sec. Typical records are shown in’ 
- The second method of recording the phase difference makes. 
on the screen of a cathode ray 

Further details are given in Ref.4 (page 48 of the present’ 
issue). Acknowledgments are expressed to A.N. Gridin for advice , 
and assisvance. ; . z 
There are 1l figures and 5 Soviet references. ) 
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AUTHORS : - Gringauz, K.I., and Rudakov, V.A. 

TITLE: | Measurements of the dYectron concentration in the 


ionosphere up to 420-470 km, carried out during IGY 
using radio waves emitted from geophysical rockets of 


the. Academy of Sciences, USSR 


PERIODICAL: Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli. 
No.. 6. Moscow, 1961. pp. 48-62 


TEXT: The systematic study of the electron concentration in 
the ionosphere as a function of altitude was begun in the Soviet 
Union in 1954. The experiments were carried out with the aid of 
vertically launched geophysical rockets, The results were first 
reported by K.I. Gringauz (Ref.1: Dokl. AN SSSR, V.120, 1234, 1958; . 
Sb. "Iskusstvennyye sputniki Zemli" No.1 izd-vo AN SSSR, 1958, 7 
p.62) and K.I. Gringauz and V.A. Rudakov (Ref.2: Dokl. AN SSSR, 
v.132, 1311, 1960), and were "reproduced" by H, Friedman (Ref.3: 
Proc. IRE, V.47, 272, 1959). The apparatus employed is described. 
by the present authors and A.V. Kaporskiy in Ref.4 (page 33 of the 
present issue). The present paper is concerned with some problems 
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which are encountered in dispersion and Faraday effect measurements, 
as used in the determination of the electron concentration. An 
account is also given of the experimental results obtained in 1958 
with three geophysical rockets launched to a height of 450-470 km. 
These measurements were carried out at different times of day and 
year and have thus provided information about the electron : 
concentration in the region of the ionosphere which includes the 
so-called outer ionosphere (above the maximum of the F layers and 
quite inaccessible by the normal radiosonde methods). All the 
measurements were carried out above the same geographical point and 
the same method was used throughout. The velocity of propagation 
of radio waves in the ionosphere is a function of frequency and to 
a considerable degree depends on the concentration of free 
electrons MNe- Hence dispersion methods can be used to determine 
Nee The dispersion can be conveniently measured by the radio 
interference method due to Mandel'shtam and Papaleksi (Ref.6: M- Ls 
Gostekhizdat, 1945, "Recent investigations on the dispersion of 
radio waves. along the earth surface"). The method was first used 
by Papaleksi in 1936 during the solar eclipse. It is designated 

by the present authors as the "dispersion interferometer method", 
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In this method, coherent radio waves with frequencies -f, and fo 
are emitted from a point A (f1, = pfg where p = m/n >1 and 
mand n are integers). The radio waves are detected at a point B 
and the phase difference between them is determined. The phase 
difference is reduced to the higher frequency, i.e. Ay=y1 - P¥2- 
The phase difference is given by? : : 


27 pf [pl L a 
Ay = = cs a n,(£)a2 - \ ngt€)ae ) (1) 
. 


where L is the distance between A and B, and the integration is 
carried out along the path from the transmitting to the receiving 
antenna}; ny (4) and no(4) are the refractive indices for f, and f2Q 
respectively. For sufficiently short radio waves it may be 
assumed that: 2 , 


n(f) %w1— 


n, (2) 


: 27cemf2 
where ng is the electron concentration and £ dg the frequency. 
Substituting Eq.(2) into Eq.(3) it is found that! 
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; L 


. ; ; L . 2 
. 2 2. 
Kos e (2+) ( n,(4)af = K ( n,(t) af (3) 


emfo p 
: 10] 


If it is assumed that Ne and L are functions of time (i.e. the 
point A is moving relatively to .B) then during a time At | 
during which A is displaced through AL the change in the phase 
difference at B is given by! 


L ; 
n,(f)aé -(f Sn, eat ) as| = DDaok * ADuur (4). 
2 af 


The recorded increase in e difference consists of two 
components, namely, Ones he increase in the path L,” 
which depends on the electron co i i his region, and 
another, Adyuuy which depends on electrons 
-in the coiumn between the observer an i ection 
AL. When the point A is fixed, as for example in the case of 
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the 1936 measurements during the solar eclipse, the first component 
is absent and the measured phase difference yields the average rate 
of change in the second component. If the point A is a rocket 
launched in the vertical. direction, then a similar situation occurs 
at the apex of the trajectory where the vertical velocity changes 
sign and passes through zero. This method therefore yields the 
integral electron concentration. . In addition to the dispersion 
effects the electron concentration can also be measured from the 
rotation of the plane of polarization of the radio waves emitted 
from a vertically launched rocket. The rotation angle 6 can be 


‘evaluated from: 


. 3 L+ AL ia? s Bes 
: . 
Gg = e saat H.n_(f) a€ (6) pa 
agtc*m= £7 ) be 
L 


where: Hy is the vertical component of the magnetic field and £ 
is the frequency which is sufficiently high for the absorption in 


the ionosphere to be small and the refractive indices of the two 


‘components to approach unity (A.N. Shchukin. "Physical Principles 
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£032/E114 
of the Dispersion of Radiowaves in the Ionosphere". a ci = 
Svyaz'izdat, 1940). Fig.1 shows a part of the record obtained for 


the three frequencies f3 = 24, f9 = 48 and f) = 144 Mc/s. . This 
figure shows a4 plot of Cin (microvolts) at the inputs of the — 
receiver connected to antennas with the same polarization. “The 
@~w1/f2 relationship is said to be clear from this figure so that 
the recorded periodic changes must have been due to the Faraday 
effect. It follows from Eq.(6) that if 6 = 9 then assuming Hy 
to be known and replacing AL by Q&h_ the average electron 
concentration can be calculated from: 


oTc2#m* £7 1 ‘s 


n —— 
€ a Ah Hg 


v 


The quantity Ah. is determined from the times t, and top which 
correspond on the record to two neighbouring polarization minima, 
since the coordinates of the rocket are known at each instant of 
time. The interval of altitudes over which the average of n, is 
taken can be reduced by using two receiving devices with 
independent antennas having mutually perpendicular polarization. 
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rsion interferometer method. 
1958 at ll hr 4o min; 
Curve 3 on October 31, 
Fig.4 shows a similar curve obtained on ° 
the aid of the Faraday effect. The points 
ne following meanings: 1 - identical data at 
ion; -~ data at a third point; 3 - identical 
; - curve obtained by the dispersion method 
It is concluded that all the results fully 
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TITLE 3 Results of measuring electron concentration 
in the jonosphere up to 200 km altitude 
carried out by rockets in 1959 and 1960 


SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki 
Gemlis nO. 10 Moscow, 1961, 102-103 


TEXTs In recent years, the altitude dependence n,(h) of 


free-electron co e has been studied 
by rockets launc ciences of the 
Thereby , j 
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144 and 24 megacycles were usped, Below, the n,(h)-distribution 


jg considered, as determined in The results obtained 
by rocket measurements are more reliabl hose obtained by 

terrestrial radio-probes and can be use g methods 

of correction for the latter. A figure shows the 5 


distribution curves obtained on July 44 and 22, 1959; and on 
June 15, 1960. All the launchings took place at the same site 
of the European part of the USSR. The launch- x 
ed by simultaneous radioprobing by iono- 
n,(n)-distri bution obtained from the 


hose conducted prior to 1959) 
lead to the conc ctron concentration increases 
almost monotonically in the i (in sunlight) up to 

200 km with small maxima 2 i 105, 115 and 125 km. 

An exception is the n,(h)-distribution obtained with weak sun- 


light; in this case, the electron concentration is small (ot the 
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' AUTHOR: Gringauz, K. I.; Kravtsov, Yu. A.; Rudakov, V. A.; Rytov, &. M. (63 


ORG: Radioengineering Institute, AN SSSR (Radiotekhnicheskiy institut AN SSSR) 8 | 


TITLE: Once more about the feasibility of local electron concentration determination by the 


dispersion method using artificial Earth’ satellites and about the new fonizatton maxima in the 
lonosphere : 


SOURCE: Geomagnetizm { aeronomiya, v. 6, no. 3, 1966, 568-580 


TOPIC TAGS: ionospheric electron density, ionospheric physics, ionospheric disturbance, 
Jonospheric radio wave, satellite data analysis, geophysic rocket 


ABSTRACT: This is the continuation of an earlier debate between the present authors and Ya. 
L. Al'pert et al. (see, e.g., Geomagn. i aeronomiya, 11965, 5, No 4, 766) concerning the 
feasibility of local electron concentration determination by the dispersion method using arti- 
ficial Earth's satellites, The authors show once more that the electron concentration deter- 
niination using such a method leads to inaccurate results because of the presence within the 
ionosphere of horizontal ionization gradients as well as because of the nonstationary character 
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